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1.0 INTRODUCTION

On behalf of Hess Corporation (Hess), Earth Systems, Inc. (Earth Systems) has prepared
this Remedial Investigation/Remedial Action Report (RIR/RAR) for the environmental
area of concern designated as AOC-19: Former Quality Control Laboratory (QC Lab or
Site) associated with the Hess Corporation Former Port Reading Complex (HC-PR). The
former QC Lab is located on Block 664.01 and Lot 1.01 (835 West Avenue, Port Reading,
Middlesex County, New Jersey).

A United States Geological Survey (USGS) 7.5 minute series quadrangle map (Arthur
Kill, New Jersey), depicting the HC-PR facility and associated land features is presented
as Figure 1. Figure 2 presents the Site Layout of the entire HC-PR property and Figure
3 presents the location of the former QC Lab.

The QC Lab was demolished in 2015 and included the decommissioning of four (4)
underground storage tanks (USTs). The USTs served the Lab as the endpoint of waste
petroleum products that were tested and evaluated within the building. The UST
decommissioning was performed per the Technical Requirements for Site Remediation
(TRSR) of the New Jersey Department of Environmental Protection (NJDEP) and
included the collection and analyses of post-excavation soil samples to assess the
adjacent soil for potential UST-related impacts. The analyses identified soil impacts that
were attributable to historic releases from the USTs. This RIR/RAR documents the
additional remedial investigation and remedial actions conducted to address the soil and
groundwater impacts present in AOC 19. Remedial investigation activities were all
conducted in accordance with the revised Remedial Investigation Workplan submitted
and approved in June 2016. All impacted soil has been excavated from the AOC and
post remediation groundwater sampling confirms that soil remediation to address impacts
attributable to the historic UST release was effective. This RIR/RAR is being submitted
in conjunction with a Remedial Action Permit (RAP) application to establish a
Classification Exception Area (CEA) to address residual groundwater metal impacts,
unrelated to the historic UST release. Once the RAP is approved, the Licensed Site
Remediation Professional (LSRP) will issue a Limited Restricted Use Response Action
Outcome to close out the AOC.

This RIR/RAR has been completed to document delineation and remediation of soil and
groundwater impacts at the former QC Lab location to satisfy all NJDEP requirements in
accordance with New Jersey Administrative Code (N.J.A.C.) 7:26E, TRSR; N.J.A.C
7:26C, The Administrative Requirements for the Remediation of Contaminated Sites
(ARRCS); N.J.S.A. 58:10C-1 et seq., The Site Remediation Reform Act (SRRA); and the
associated NJDEP SRRA Guidance Documents.



2.0 BACKGROUND

2.1 Site Description

The HC-PR facility is an approximate 223-acre irregularly shaped parcel, situated in an
industrially developed waterfront area. A Site location map for the HC-PR facility is
presented as Figure 1. The HC-PR facility is identified as Block 756, Lot 3; Block 756.01,
Lots 1.02, 2, and 3; Block 756.02, Lots 1 and 8; Block 757, Lot 1; Block 760, Lot 6; Block
760.01, Lots 2 and 3; Block 760.02, Lots 1, 2, and 3; Block 1096.01, Lot 6, and Block
664.01, Lots 1.01 and 1.02. The QC laboratory building was formerly located on Block
664.01, Lot 1.01.

A review of the QC Lab property history noted that it had been a vacant field until the
property’s acquisition by Hess. The construction of the QC Lab occurred between 1957
and 1963 and was constructed for the assessment of raw and refined components of the
HC-PR operations. The spent material, after assessment, was discharged to laboratory-
grade sinks which drained via piping to the USTs. The QC Lab property is separated
from the HC-PR facility by a Conrail railroad right-of-way.

2.2 Site Topography

The local topography of the former refinery portion of the Site is relatively flat, with a very
gradual southeastward slope downward to the Arthur Kill. The entire Site is
approximately 210 acres and ranges in elevation from about 5 to 30 feet above mean sea
level (MSL). The southeast-sloping ground surface elevation within QC Lab area ranges
from 14 to 24 feet above MSL, as defined by National Geodetic Vertical Datum of 1929.

2.3 Site Geology and Hydrogeology

The geology of the HC-PR facility was determined by reviewing subsurface investigation
data collected at the HC-PR facility and from the Geologic Map of the State of New Jersey.
The HC-PR facility is underlain by the Magothy and Raritan formations, which are the
lowest members of the Cretaceous-age Coastal Plain physiographic sediments. The
Raritan Formation consists of sands and clays of variable color and grain size, and the
overlying Magothy Formation consists of dark lignitic sand and clay containing glauconite
near the top. The western section of the HC-PR facility is underlain by a thick clay unit,
while marsh deposits underlie the eastern and southeastern section of the HC-PR facility.

The shallow unconfined water table at the HC-PR facility was encountered between
approximately 2 and 11 feet below ground surface (bgs). Groundwater flow is
predominately southeasterly in the northwest portion of the HC-PR facility and east-
southeasterly in the central portion of the HC-PR facility. The HC-PR facility wells located
adjacent the Arthur Kill and North Drainage Ditch are affected by tidal influences. Wells
located further away from the Arthur Kill are generally unaffected by tidal influence. An
average hydraulic gradient of approximately 0.001 feet /per feet was calculated for the



Site. The general flow of groundwater beneath the QC lab is to the east, southeast.
Shallow groundwater contour maps have been included as Figures 4.1 and 4.2.

3.0 REGULATORY COMPLIANCE

3.1 Identification of Applicable Standards

The applicable regulatory standards for the Site are the NJDEP Residential (RSRS) and
Non-Residential Soil Remediation Standards (NRSRS), the Impact to Groundwater (IGW)
default standard, and the Groundwater Quality Standards (GWQS).

During the soil investigation activities, groundwater was observed in soil borings at
approximately 6-7 feet below grade. Groundwater was detected in the AOC monitoring
wells ranging from depths of 2 to 6 feet below grade. Therefore, soil samples collected
in 2016 were only compared to the IGW pathway if collected above 6 feet below grade.

Aluminum and manganese were detected above their respective IGW in multiple soll
samples. As per the NJDEP document, Frequently Asked Questions for the Impact to
Groundwater Pathway in Soil Remediation Standards, the impact to groundwater
pathway does not need to be addressed for these compounds since the IGW standard is
not based on health considerations, but primarily on aesthetic conditions such as taste,
odor and appearance. In addition to aluminum and manganese, iron and sodium were
also detected in groundwater samples collected from the AOC. The GWQS for these
compounds are not health based and these compounds do not need to be addressed as
part of remediation of this AOC.

3.2 Receptor Evaluation
An updated Receptor Evaluation is included in Appendix A.
3.3 Quality Assurance Project Plan

Samples were collected in accordance with the sampling procedures outlined in the
Quality Assurance Project Plan (QAPP), which is included as Appendix J. The QAPP
provides guidance to the project team to ensure all field activities are completed in a
manner consistent with the NJDEP requirements and that all data produced is of sufficient
quality to meet NJDEP standards.

A summary of non-conformances for each sampling event is included in Appendix J.
Based on a review of the analytical results, the data is deemed valid. Laboratory reports
and Electronic Data Deliverables (EDDs) are included in Appendix K.



3.4 Significant Events and/or Seasonal Variations Influencing the
Investigation

All environmental sampling was conducted without incident in accordance with the Site
QAPP and NJDEP Field Sampling Procedures Manual (FSPM).

4.0 HISTORIC SITE INVESTIGATION ACTIVITIES

4.1 Summary of UST Removal and Investigation

In June 2013, one UST (Tank-1) was removed from near the southeastern corner of the
QC Lab building. Three (3) additional USTs (T1, T2, and T3) were discovered beneath
the QC floor slab during the building demolition process in February 2015 and were
removed. The three (3) USTs had been cut and filled with sand, likely between 1970 and
1972 when the south addition of the QC Lab was constructed over the USTs. The size,
contents and removal date of the USTs are as follows:

Tank ID Size Contents Removal
(gallons)

Tank-1 10,000 Waste Oil 6/19/2013

T1 1,000 Waste Oil 2/23/2015

T2 4,000 Waste Oil 2/23/2015

T3 10,000 Waste Oil 2/23/2015

The following is a summary of the soil sampling conducted following the removal of the
above referenced USTs.

UST T1

Three (3) centerline bottom samples were collected at 9 feet below the invert of UST T1.
The samples were analyzed for Extractable Petroleum Hydrocarbons (EPH). EPH was
not detected in any of the samples.

UST Tank-1

Six (6) samples were collected just above the water table at 6.5-feet below grade following
the removal of Tank 1. The samples were analyzed for Volatile Organic Compounds
(VOCs), Semi-Volatile Organic Compounds (SVOCs), Metals, and EPH. Beryllium was
detected at concentrations of 0.75 and 0.88 parts per million (ppm), which exceeds the
Impact to Groundwater (IGW) screening level of 0.7 ppm. Laboratory results indicate that
the remaining tested compounds did not exceed the applicable NJ Soil Remediation
Standards (NJSRS).

USTT2 & T3

Eleven (11) soil samples were collected just above the water table at 6-feet below grade
following the removal of USTs T2 and T3. The soil samples were analyzed for EPH and
contingent VOCs, SVOCs, Metals, and Polychlorinated Biphenyls (PCBs). Contingent



analysis was conducted on the three samples with the highest EPH concentrations (PE-
6, PE-8, and PE-9). PCBs were not detected in any of the three samples. Several VOCs
and 2-methyl naphthalene were detected over IGW in all three samples. The following
table summarizes the exceedances. Laboratory results indicate that the remaining tested
compounds did not exceed the applicable NJSRS.

Compound IGW PE-6 (6.0-6.5") | PE-8 (6.0-6.5") | PE-9 (6.0-6.5’)
Benzene 0.005 0.298 0.776 1.2
MTBE 0.2 ND 0.383 ND
Xylenes 19 1.36 35.7 1.2
2-Methyl Naphthalene 8 17.9 10.5 27.2

Piping Samples

Sixteen (16) piping samples were collected from the various piping runs. The majority of
the soil samples were collected at 2-feet to 4-feet below grade. One sample (P-7R) was
collected at 5.5-feet below grade. The soil samples were analyzed for EPH, VOCs,
SVOCs, and metals, with the exception of P-12 and P-13, which were only analyzed for
metals. Lead was detected in soil samples P-5 and P-12 at concentrations of 127 ppm
and 97.7 ppm, respectively, in excess of the IGW screening level of 90 ppm. Beryllium
was detected at concentrations of 0.99 ppm and 0.81 ppm in P-6 and P-13, respectively,
in excess of the IGW screening level of 0.7 ppm. Arsenic was detected at a concentration
of 78.7 ppm in soil sample P-13, which exceeds the NJSRS of 19 ppm. Several VOCs
were detected over IGW in soil samples P-7 and P-7R. The following table summarizes
the exceedances. Laboratory results indicate that the remaining tested compounds did
not exceed the applicable NJSRS.

Compound IGW P-7 (2.0-2.5) P-7R (5.5-6.0’)
Acetone 19 39.4 ND
Benzene 0.005 0.384 0.623
Ethyl Benzene 13 10.1 14.8
MTBE 0.2 0.694 27.2
Toluene 7 17.5 4.95
Xylenes 19 54.7 66

Following review of the UST Tank-1 post-excavation soil analytical results, metal
concentrations above applicable NJDEP SRS were noted within the excavations. The
NJDEP was notified and Case No. 13-07-24-14427-02 was assigned. Subsequently, the
incident number was incorporated into the Site RCRA/ISRA case.

Post-excavation sample results from the four (4) UST excavations identified elevated
contaminant concentrations that are associated with petroleum products. Several metals
were also present at elevated concentrations. Based on visual staining and sample
results, the impacts are likely associated with a historic release from UST T2. The post-
excavation sample exceedances are summarized on Figures 5 and 6.



Following the removal of UST Tank-1, a temporary well point (QC-TW-1) was installed in
December 2013 and a groundwater sample was collected for laboratory analysis. The
sample was analyzed for VOCs, Base Neutral (BN) compounds, Metals, and ammonia.
The VOC analysis indicated the presence of benzene at 1.8 part per billion (ppb) which
was slightly above its Groundwater Quality Standard (GWQS) of 1 ppb. Several metals
exceeded their applicable GWQS, which was likely due to the turbidity associated with a
sample collected from a temporary well point. The location of QC-TW-1 is depicted on
Figure 5.

The EnviroTrac 2014 Site Investiation/Remedial Action Report documenting closure and
sampling is included as Appendix I.

5.0 REMEDIAL INVESTIGATION ACTIVITIES

A revised RIW was submitted and approved in May 2016. All remedial investigation
activities were conducted in accordance with the approved RIW. The following sections
summarize the 2016-2017 investigation activities and the 2016 soil remediation activities.

5.1 Remedial Soil Investigation

As detailed in the approved 2016 RIW, the purpose of the 2016 RI activities was to
delineate impacts detected during historic sampling events, as summarized in Section
4.0.

As explained in the 2016 RIW, a 1991 as-built plan identified a potential additional 6,000-
gallon heating oil UST adjacent to the northeast corner of the former building. Therefore,
a geophysical survey was conducted in June 2016. The survey did not identify any
additional USTs. The survey did identify 5 areas which appeared to be backfilled with
non-native fill material, including the area identified on the 1991 plan (identified as T4 on
the attached figures). The remaining areas identified were consistent with the locations
of the historic USTs described in Section 4.1. An anomaly was also identified on the
western side of the former building which appeared to be related to former utility
connections. A copy of the geophysical report is included in Appendix B.

In June 2016, Earth Systems installed a total of 31 soil borings. The soil borings were
installed with a Geoprobe to depths ranging from 10 to 15 feet below grade and screened
with a calibrated PID. Soil samples were collected at various depths, either biased
towards elevated PID readings or based on previous sampling results. Soil boring logs
are included as Appendix C.

Soil samples were analyzed for select parameters including EPH, BNs, VOCs, Metals,
and hexavalent chromium.



The following is a summary of the 2016 RI soil analytical results.

VOCs

VOC concentrations were lower than the applicable soil standards in all soil samples, with
the exception of samples collected from soil borings T2-2A, T2-7A, and T2-8A. The
following table summarizes the compounds which exceeded the default IGW standard for
these three samples.

Client Sample ID: T2-2A T2-7A T2-8A
P : NJ Default Impact (6.0-6.5) (6.0-6.5) (6.0-6.5)
to Groundwater
Date Sampled: Soil Screening 6/30/2016 6/30/2016 6/29/2016
(NJAC 7:26D
Matrix: 11113) Soil Soil Soil

GC/MS Volatiles (SW846 8260C)
Benzene mg/kg 0.005 0.193 0.118 0.392
Methyl Tert Butyl Ether mg/kg 0.2 ND (0.018) 0.0228 J 1
Xylene (total) mg/kg 19 0.643 0.0426 J 25.3

Metals and BN compounds were not detected above the applicable standards in any of
the soil samples collected. Hexavalent chromium was also not detected in any of the soil
samples above applicable guidance values.

EPH results ranged from non-detect to a maximum concentration of 844 ppm, below the
applicable standard of 17,000 ppm.

Soil sample locations and analytical results are summarized on Figure 7 and Table 1.

5.2 Remedial Groundwater Investigation

Temporary wells were installed in the vicinity of both Tank 1 and T2. The wells were
installed to an approximate depth of 15 feet below grade. The well was screened from
approximately 3 feet below grade to the base of the well. Prior to sampling, three well
volumes were purged from the wells. Groundwater purge sheets are included as
Appendix D. Groundwater samples were collected from both wells and analyzed for
VOCs and SVOCs.

Targeted VOC and SVOC compounds were not detected in the groundwater sample
collected from temporary well TW-TK-2. Several VOC and SVOC compounds were
detected at concentrations which exceed the GWQS in the groundwater sample collected
from temporary well TW-T2-5. The following table summarizes the exceedances.



Client Sample ID: NJ Groundwater TW-T2-5
Lab Sample ID: Criteria (NJAC | JC23248-25
Date Sampled: 7:9C 7/07)" 6/30/2016
Matrix: Ground Water

GC/MS Volatiles
Benzene ug/l 1 560
Methyl Tert Butyl Ether ug/l 70 516
GC/MS Semi-volatiles
Benzo(a)anthracene ug/l 0.1 13.4
Benzo(a)pyrene ug/l 0.1 448
Benzo(b)fluoranthene ug/l 0.2 263
Chrysene ug/l 5 211
bis(2-Ethylhexyl)phthalate ug/l 3 252
2-Methyinaphthalene ug/l 30 2780
Naphthalene ug/l 300 633

Groundwater analytical results are summarized on Figure 8 and Table 2.
5.3 Remedial Investigation Summary & Conclusions

The goal of the Rl was to delineate any impacts attributable to a release from the former
USTs. The additional soil and groundwater investigation activities conducted in June
2016 confirmed that only VOC impacts were present in the vicinity of former UST T2. No
VOC soil impacts were identified for the remaining USTs and piping. Groundwater
impacts were also detected in the former UST T2 location.

Historic soil sampling identified several metals which exceeded applicable soil standards.
The soil samples were collected in the 2 to 4 feet below grade zone. Three soil samples
exceeded the default IGW standard for beryllium, two soil samples exceeded the default
IGW standard for lead, and one sample exceeded all applicable standards for arsenic.
The following summarizes the analytical results and explains why these metals are not
considered contaminants of concern related to former UST T2.

Beryllium
Beryllium was detected in several historic soil samples at concentrations in excess of the

default IGW standard of 0.7 ppm. In accordance with the Compliance Attainment
Guidance document, the IGW pathway can be addressed via averaging soil
concentrations across a specified functional area. The functional area is defined
horizontally by the AOC boundaries and vertically from approximately 2 to 4.5 feet below
grade. All historic beryllium soil results were evaluated using ProUCL software and the
value the program suggested to use as representative is 0.66 ppm, less than the IGW
default standard. The ProUCL worksheets are included as Appendix E. Therefore, no
additional soil investigation or remediation is necessary to address beryllium soil
concentrations present in the AOC.



Lead

Lead was detected in historic soil samples P-5 and P-12 at concentrations of 127 and
97.7 ppm, respectively, in excess of the default IGW standard of 90 ppm. In accordance
with the Compliance Attainment Guidance document, the IGW pathway can be addressed
via averaging soil concentrations across a specified functional area. The functional area
is defined horizontally by the AOC boundaries and vertically from approximately 2 to 4.5
feet below grade. All historic lead soil results were evaluated using ProUCL software and
the value the program suggested to use as representative is 60.38 ppm, less than the
IGW default standard. The ProUCL worksheets are included as Appendix E. Therefore,
no additional soil investigation or remediation is necessary to address lead soil
concentrations present in the AOC.

Arsenic

Arsenic was detected in one historic soil sample P-13 at a concentration of 78.7 ppm, in
excess of all soil standards. In accordance with the Compliance Attainment Guidance
document, arsenic can be addressed via averaging soil concentrations across a specified
functional area. The functional area is defined horizontally by the AOC boundaries and
vertically from approximately 2 to 4.5 feet below grade. All historic arsenic soil results
were evaluated using ProUCL software and the value the program suggested to use as
representative is 16.19 ppm, less than the standard of 19 ppm. The ProUCL worksheets
are included as Appendix E. Therefore, no additional soil investigation or remediation is
necessary to address arsenic soil concentrations present in the AOC.

6.0 REMEDIAL ACTION

Based on a review of historic data and the remedial investigation analytical results and
field observations, a historic release from UST T2 appeared to have impacted both soil
and groundwater localized to the former location of UST T2. Excavation of VOC impacted
soil was selected as the appropriate remedial action to address the impacts present in
this AOC.

In November 2016, Earth Systems installed an additional 12 soil borings to further
determine the horizontal and vertical limits of the soil impacts to refine the excavation.
The soil samples were analyzed for VOCs, the only contaminant of concern.

Soil samples T2-13A, T2-20A, and T2-21A were the only samples in which VOC
compounds were detected above the IGW standard during the November 2016 sampling
event. Soil analytical results are summarized on Figure 7 and Table 3.



6.1 Soil Excavation

Soil remediation activities were conducted in November 2016. The top 2-3 feet of soil
was segregated as overburden. The excavation was irregular in shape and measured
approximately 1,000 square feet. The excavation extended to a depth of 12 feet below
grade. Groundwater was not observed in the excavation. Approximately 478 tons of soil
were excavated for off-site disposal. The excavation was then backfilled with the
segregated overburden and certified clean fill. Soil disposal manifests and clean fill
documentation is included as Appendix F.

A combination of both June and November 2016 soil sample analytical results were
evaluated to determine the extent of the soil remediation. Bottom samples were collected
at a depth of 12 to 12.5 feet below grade. Sidewall samples were collected at the base of
the excavation sidewalls, approximately 12 feet below grade. In addition, due to the
presence of historic shallower impacts, additional sidewall samples were collected at 6
feet below grade in select locations. All samples had concentrations that were either non-
detect or less than applicable standards. The following table summarizes the samples
utilized as remediation verification samples.

Sample ID Sample Depth (feet Sample Purpose
below grad)
T2-3A & B 6’ & 12 Sidewall
T2-10A 6’ Sidewall
T2-11A & B 6’ & 12 Sidewall
T2-14A & B 6’ & 12 Sidewall
T2-18A & B 6’ &12 Sidewall
T2-22A 6’ Sidewall
T2-1B 12’ Bottom
T2-2B 12’ Bottom
T2-5B 12’ Bottom
T2-4B 12’ Bottom
T2-13B 12’ Bottom

Remediation verification soil analytical results are summarized on Figure 9 and Table 4.
6.2 Post Remediation Groundwater Investigation

In June 2016, three monitoring wells (MW-1 through MW-3) were installed by a NJ
licensed well driller in accordance with the locations and specifications outlined in the
approved RIW. Following soil remediation activities in November 2016, a fourth
monitoring well (MW-4) was installed in the approximate former location of temporary well
TW-T2-5. All monitoring wells were installed via direct push drilling (Geoprobe) to depths
ranging from 13 to 15 feet below grade and screened from 3 feet below grade to the
bottom of the well. Monitoring well documentation is included in Appendix G.
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All groundwater samples were collected utilizing low flow sampling methods. Water
quality readings were collected in five-minute intervals and recorded in the field (see
Appendix D). Groundwater samples were collected once the water quality indicator
parameters had stabilized.

In addition to the groundwater sampling events summarized below, a groundwater
sample was collected from monitoring well PER-6R as part of the Sitewide groundwater
sampling event. No VOCs or SVOCs were detected in the groundwater sample in excess
of the GWQS. Aluminum, iron, and sodium were detected at concentrations in excess of
the GWQS; however, as discussed in Section 3.1, these compounds are not considered
contaminants of concern. The analytical results for monitoring well PER-6R are
summarized on Figure 10.4 and Table 5.

6.2.1 August 2016 Groundwater Sampling Event

In August 2016, prior to conducting soil remediation, groundwater samples were collected
from monitoring wells MW-1, MW-2, and MW-3. The groundwater samples were
analyzed for VOCs, SVOCs, and metals. All targeted VOC and SVOC compounds were
either non-detect or detected at a concentration less than the GWQS. Arsenic was
detected at a concentration of 16.9 ppb in the groundwater sample collected from well
MW-3, in excess of the arsenic standard of 3 ppb. Aluminum, iron, manganese, and
sodium were also detected at concentrations above the GWQS; however, as discussed
in Section 3.1, these compounds are not considered contaminants of concern.

The analytical results are summarized on Figure 10.1 and Table 5. Monitoring well purge
records are included as Appendix D.

6.2.2 January 2017 Groundwater Sampling Event

In January 2017, groundwater samples were collected from all four monitoring wells (MW-
1 through MW-4). The groundwater samples were analyzed for VOCs, SVOCs, and
metals. All targeted VOC and SVOC compounds were either non-detect or detected at a
concentration less than the GWQS in wells MW-1, MW-2, and MW-3. Benzene was
detected at a concentration of 1.2 ppb in the groundwater sample collected from MW-4,
just above the GWQS of 1 ppb. Arsenic was detected at a concentration of 3.5 ppb in
the groundwater sample collected from well MW-2 and at a concentration of 10.7 ppb in
the groundwater sample collected from well MW-4, in excess of the arsenic standard of
3 ppb. Aluminum, iron, manganese, and sodium were also detected at concentrations
above the GWQS; however, as discussed in Section 3.1, these compounds are not
considered contaminants of concern. The analytical results are summarized on Figure
10.2 and Table 5. Monitoring well purge records are included as Appendix D.

6.2.2 February 2017 Groundwater Sampling Event

In February 2017, a groundwater sample was collected from monitoring well MW-4 only.
The groundwater sample was analyzed for VOCs, SVOCs, and metals. All targeted

11



SVOC compounds were either non-detect or detected at a concentration less than the
GWQS. Benzene was detected at a concentration of 0.59 ppb in the groundwater sample
collected from MW-4, below the GWQS of 1 ppb. As per the 2012 Technical Guidance
for the Attainment of Remediation Standards and Site-Specific Criteria document, a
confirmatory groundwater sample can be collected and the two samples can be averaged
to document compliance. The following table summarizes the benzene concentrations
for both sampling events and the average concentration, which is less than the GWQS.

Compound | GWQS | Jan 2017 Results Feb 2017 Results Average
(ppb)
Benzene 1 1.2 0.59 0.895

Arsenic was detected at a concentration of 9.4 ppb in the groundwater sample collected
from well MW-4, in excess of the arsenic standard of 3 ppb. Aluminum and iron were
also detected in the groundwater sample in excess of their respective GWQS; however,
as discussed in Section 3.1, these compounds are not considered contaminants of
concern. The analytical results are summarized on Figure 10.0 and Table 5. Monitoring
well purge records are included as Appendix D.

6.3 Remedial Action Conclusions

A review of historic soil results indicated that a release had occurred and was related to
the former UST T2. Remedial investigation activities confirmed that VOC soil and
groundwater impacts were present in the vicinity of UST T2. Soil excavation was selected
as the appropriate remedial action to address impacted soil. A total of 478 tons of soil
were removed for offsite disposal. Remediation verification soil samples and post
remediation groundwater sampling confirm that the remediation was effective.

However, arsenic has been detected in the groundwater samples collected from AOC 19
monitoring wells. The arsenic concentrations detected in the groundwater samples does
not appear to be related to a release from former UST T2. No significant arsenic soil
contamination was detected during soil investigation activities. The administrative option
selected to address arsenic concentrations in groundwater is the establishment of a
Classification Exception Area (CEA) for this compound.

The CEA documentation and RAP application are included with this submittal (Appendix

H). Once the NJDEP approves the RAP application, the LSRP will issue a Limited
Restricted Use RAO to close out this AOC.

12



FIGURES



A
Figure 1

750 Cliff Road
Port Reading, New Jersey

USGS MAP

Hess Corporation Former Port Reading Complex (HC—PR)

Earth Systems

k i HH m b
5 ] " i &
m # L 2 : :mm N
? i j 0 z
i : Bl z
umm g 5 Mﬂ
mmm qw 8
i g
i il
.
i
{E
X fe | ol |90
+ i
| | I HEIEL
: i
. I,
5 \ ~af
= \ B
> N\ i 8
_ 4 i
18 5 UL g =
2 2N arise R
S i L mm mmm
& 3 g1 mwm
48 f
41 i
0
i B

570 0 FeET .

w

U.S. DEPARTMENT OF THE INTERIOR
U, 8, GEOLOGICAL SURVEY

VI o b Mo T o b o 1883 g
dk S, b e Lot bt 181

=USGS
ke

i

PERTH AMBEOY QUADRANGLE|
NEW JERSEY-MEW TORK,
7.5-MINUTE SERIES

i

il

1 1.\1_ <k RN mm mmm
U Bt T B
W= = o

P

i

it

HIHT |

r

U.5. DEPARTMENT OF THE INTERIOR
U.5, GEOLOGICAL SURVEY

=USGS

1914 S1/60



09/15 FIG2

CONRAIL (PORT READING ERANCH)\

e e I

T deonsr.

OFFICE

VACANT LAND

a5 STORAGE TRAILERS

Shiup \
I}

Ciime ,
P

No. 2 OIL D

2 OL DETERGENT
‘and ADDITIVE TRUCK
UNLOADING AREA

) ¥ ) 3 o0 arca | > W,

|| SR 1 } o ofe | 4%

,4 | n . s - S\

| | - ! \

I W = ARea — i QU 1 RACK \ N
! q 2608 Zeony| | ) l \\ R
R | A _ o ] ) . / N
| Ll | o sl ‘ . y ) / -
P b 3 ) J J N R
GPEN AREA i N SN S f %
I - % lbd 0o - 9 R
B 2 = L1 P
e LJ

TRUCK UNLOADING

PIPING

TERMINAL

1215 L]
APPROXIMATE LOGATION (G
FORMER HSWA UST

/ \

I rorver |

STORAGE AREA

o
oy

WOODED AREA

. rorusw ruren
BACKWASH LAGOON™

. 'DETENTION BASN

STATEN ISLAND SOUND
(A.K.A. ARTHUR KILL)

BUCKEYE
PIPELINE

( SCALE IN FEET)

SITE PLAN

Hess Corporation Former Port Reading Complex (HC—PR)
750 Cliff Road
Port Reading, New Jersey

——

Earth\)Systems Figure 2




PER-6R
) LEGEND
ASS
ASP itori
HALT 4 Monitoring Well
) -
o
o
[&]
=z
(]
O
MW-1
&
CIIMWA
&
S e & Mw-2 1

i 0 15 30 60 Feet
[ 1 | | ; —
| MW-3 1 L1 1 inch = 30 feet

Figure 3 - QC Lab Parcel
Hess Former Port Reading Complex - QC Lab

-1 835 West Avenue
Port Reading, New Jersey
Drawn By: RC |Date : 4/25/2017

EartTﬂSystems

/Erwiron mental Engineering

1625 Highway 71, Belmar, NJ 07719

T.732.449.0077 | F. 732.449.5810



ablake
Typewriter
Figure 3 - QC Lab Parcel

ablake
Typewriter

ablake
Typewriter
Former Building

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter
835 West Avenue

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter
T4

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter
PER-6R

ablake
Typewriter

ablake
Typewriter


1:\Clients\E\EARTHSYSTEMS\HESS\PINNACLE\LAB\LAB BLDG BASE 2.dwg, GWC 8216, 4/11/2017 9:58:51 AM, pinnacle

FILE: I:\CLIENTS\E\EARTHSYSTEMS\HESS\PINNACLE\LAB\LAB BLDG BASE 2.DWG, DATE: 04/11/2017 09:58:51AM

JAY LSIM

4 & PER-6R
\ GRASS

IASPHALT| pmmmm=====
]
n
L)

Ammmmmmmn=

T1
1,000 GAL. UST

Former Building

GRASS

[
[l
[
[
=

6,000 GAL. UST

T2
4,000 GAL. UST

[

N/ _

k

LEGEND

FORMER TANK
FORMER TANK EXCAVATION
FORMER TANK PIPING

L
[
L
1

0 FORMER SINK
(™ MONITORING WELL LOCATION
(18.98) GROUNDWATER ELEVATION IN FEET

~ GROUND WATER ELEVATION CONTOUR (FEET)
DASHED WHERE INFERRED

G INTERPRETED GROUND WATER FLOW DIRECTION
[0] 30
L 1
SCALE: 1"=30"

GROUNDWATER CONTOUR MAP
(8/2/16)

HESS CORPORATION
HESS PORT READING COMPLEX
FORMER QC LABORATORY
835 WEST AVENUE
PORT READING, NEW JERSEY

Figure 4.1

Ea@Systems



AutoCAD SHX Text
WEST AVE

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
SCALE: 1"=30'

AutoCAD SHX Text
0

AutoCAD SHX Text
30

ablake
Arrow

ablake
Typewriter
Former Building

ablake
Typewriter
T4

ablake
Typewriter

ablake
Typewriter
PER-6R

ablake
Typewriter


1:\Clients\E\EARTHSYSTEMS\HESS\PINNACLE\LAB\LAB BLDG BASE 2.dwg, GWC 1917, 4/11/2017 9:59:04 AM, pinnacle

FILE: I:\CLIENTS\E\EARTHSYSTEMS\HESS\PINNACLE\LAB\LAB BLDG BASE 2.DWG, DATE: 04/11/2017 09:59:04AM

JAY LSIM

&5 PER-6R

GRASS

ASPHALT| mmmm===""
[]

T1
1,000 GAL. UST

E—— |

"~
[

1)
H

MW-1 (17.47)

Former Building

LI

GRASS

6,000 GAL. UST

T2
4,000 GAL. UST

e
\

e
Lmmmmm

Ld
[
[
[
[

I

L

~ /

k

LEGEND

FORMER TANK
FORMER TANK EXCAVATION
—— — FORMER TANK PIPING

Ld FORMER SINK
(™) MONITORING WELL LOCATION
(18.98) GROUNDWATER ELEVATION IN FEET

GROUND WATER ELEVATION CONTOUR (FEET)
~—" DASHED WHERE INFERRED

. INTERPRETED GROUND WATER FLOW DIRECTION
[0] 30
L 1
SCALE: 1"=30"

GROUNDWATER CONTOUR MAP
(1/9/17)

HESS CORPORATION
HESS PORT READING COMPLEX
FORMER QC LABORATORY
835 WEST AVENUE
PORT READING, NEW JERSEY

Figure 4.2

EarAtm;Systems



AutoCAD SHX Text
WEST AVE

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
SCALE: 1"=30'

AutoCAD SHX Text
0

AutoCAD SHX Text
30

ablake
Arrow

ablake
Typewriter
Former Building

ablake
Typewriter

ablake
Typewriter
T4

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter
PER-6R


1 inch = 19 feet

Former Building

P-12
&
P3
&

V4 / -
- - - ~ *.~\~ ~\~ 'I'.'
~— ~\‘-.I'.
P-10/P-10R '
@ AN
/ /
i /
P11 /
7
o
/ NJ Default
Client Sample ID: Impact to PE-6 PE-8 PE-9 P7IP7R | P-7TIP-TR
P-9/P-9R / Groundwater
® Y Sample Depth Soil Screening|__6.06.5 | 6.06.5 | 6.06.5 2025 556.0'
;7 Date Sampled: (NJAC 2232015 | 21232015 | 2/23/2015 | 6/9/2013 | 6/9/2013
P Matrix: 7:26D11113) | Soil (maika) | Soil (mg/ka) | Soil (mg/kg) | Soil (mg/kg) | Soil (mg/kg)
r GCIMS Volatiles (SWE46 82608)
PEo... “PE-8_ ; / Benzene 0.005 0.208 0.776 12 0.384 0.823
D/ b / Methyl Tert Butyl Ether 0.2 ND 0.383 ND - 27.2
;i P 77P‘7R@f GPE 7!/ Xylene (total) 19 1.36 35.7 12 54.7 BB
S pE-10 < P8P -8R /
(O g 6
e, SO /
e, PEM LEGEND
7 A
/ / O s Underground Storage Tank
.P-s/P-e?O%E 5 /
7 Fi / ~=-— - \Waste Disposal Piping
vz f o
® & Historic Soil Samples
y Li
/ [PE4 @ : ’
‘P.E 3/0/ / Soil Sample (June 19-21, 2013) VOCs < NJSRS/IGW
_ :’ / ® Soil Sample (June 19-21, 2013) VOCs > NJSRS/IGW
y i/
[ - / / Q) Soil Sample (Feburary 23, 2015) VOCs < NJSRS/IGW
~.. P- § / 4
@;ﬁ / U Soil Sample (Feburary 23, 2015) VOCs > NJSRS/IGW
/ /
P 4 / ll
D o /x 'F"-2
~ B0 ST et
/o~ ey . . . ;
P13 S & ST sreh Figure 5 - Historic Soil Results (VOCSs)
/ / AUST-5
/ o 7
/ / J Hess Former Port Reading Complex - QC Lab
A 835 West Avenue
/ ust2? ; Port Reading, New Jersey
/ I .l
' 4 J Drawn By: RC |Date: 4/6/2017
/ . '/ —
/ “UsT-6"
usT-12

ms

Engineering

Ea rth)Sysl €

nvironmenta

1625 Highway 71, Wall, NJ 07719
T.732.449.0077 | F. 732.449.5810



ablake
Typewriter
Figure 5 - Historic Soil Results (VOCs)

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter
835 West Avenue

ablake
Typewriter
Former Building


20 Feet
' 1 inch = 17 feet

P,E 12, "~ N
/ ®pea3™ ~ / /
‘~\~. - ﬂf S / /
Sl 7 ~ /
.. - 'I;
Y P-10/P-10R |
'/. ll ~~
;
/ /
P-11 /
~ ~ N / ,I
',' / ) /
ﬁ / Client Sample ID: P5 P-6 P12 P13 P13
PQ/ 9R Lab Sample I1D: Residential Non- JB40350-4 | JB403511 JB55929-8 | JB559209-9 | .JB55929-10
® Ly~ / Depth: es;:S" 81 | Residential IGW 225 225 145 225 145
/" "~./',’ Date Sampled: SRS 62112013 620012013 121712013 | 121712013 | 1211712013
/ Matrix: Soil Soil Soil Soil Soil
/ / Metals Analysis
/ Arsenic mua/kg 19 19 19 2.6 15.9 8.6 78.7 13.3
4/ / Beryllium mug/kg 16 140 0.7 0.51 0.99 0.65 0.68 0.81
PE‘-Q“ PE-8 /" / Lead maglka 800 400 90 127 9 977 7 36.7
>/ ~e¥PIR /
/ ~<B SPET s/
"SR @F’*S/rf’ -8R
- P~ Eb /
Former Building Sl /
~b 11 /
FF E' / LEGEND
.' / Vs
; s A A R Underground Storage Tank
I," .,IOG?-/’E 5 /
3 { i / «==-- \Waste Disposal Piping
PE-2 A /
)/ S/ Historic Soil Samples
/ i’ 3 /
/ g/ ®  Soil Sample (June 19-21, 2013) METALS < NJSRS/IGW
! /PE /
\.E)E_3','O 4
Pt o / > Soil Sample (June 19-21, 2013) METALS > NJSRS/IGW
’-. / / '
\’ /~’ / D Soil Sample (February 23, 2015) METALS < NJSRS/IGW
P-12 A ~. P-5‘/. > Soil Sample (February 23, 2015) METALS > NJSRS/IGW
®/ |/
./: :'l
/ / l
4. 7/ & } ) ) .
Y S &7 st e Figure 6 - Historic Soil Results (Metals)
/ / ~ ~. .
/ P13/ - C I Hess Former Port Reading Complex - QC Lab
/ / Yo/ JusT5® 835 West Avenue
/ S~ Port Reading, New Jersey
8 / I’ 'I
A / / / Drawn By RC |Date : 41712017
/ / g ; —
] / ; y
/ / ust-2¥ ,.~" /
/ / ¢ /
P-3 / ! 7 E - )
&£l .y arth S st ems
S ~ / ~d UST—6® e [
/ nvironmental Engineering
/ UsT-1®

1625 Highway 71, Wall, NJ 07719
T.732.449.0077 | F. 732.449.5810



ablake
Typewriter
Figure 6 - Historic Soil Results (Metals)

ablake
Typewriter

ablake
Typewriter
835 West Avenue

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter

ablake
Typewriter
Former Building


Compound! Sample Methyl Tert Xyleme
Sample 1D nEpth Benzene Butyl Ether [total)
NJOEP IGY 0005 0.2 13
T3-1B 12.0-12.5" MO [0.00017] 0.07 MO [0.00025)
T3-2B 12.0-12.5" 000027 J 0.007 0.00025 J
T3-3B 12.0-12.5" | NOD[0.00012) 0.007 MO [0.00020)
T3-4B 12.0-12.5" | ND[0.00013) 0.0015 MO [0.00022)
T3-5B 12.0-12.5" MO [0.00015) 00042 MO [0.00025)
T3-6B 12.0-12.5" | NO (000013 0.0052 MO [0.00022)
TEK-6B 12.0-12.5" | NO[0.00012] | WO [0.00027] | NO[0.00020)
TK-1B 12.0-12.5" MO [0.00015] | MO [0.000:32]) | MO [0.00024)
TK-2B 12.0-12.5" | WD [0.00012) | ND [0.00026] | ND [0.00020]
TK-3B 12.0-12.5" | ND(0.00013] | ND [0.00025) | WD [0.00021)
TE-AB 12.0-12.5" MO (0.00015] 0.0013 MO [0.00026)
TE-5B 12.0-12.5" | NO(0.00013] | ND [0.00025] | ND [0.00022)
TE-TB 12.0-12.5" MO (0000457 | MO [0.000:32]) | MO [0.00024)
T2-1A 6.D-6_5" MO [0.00013] 0.000354 J MO [0.00021)
T2-1B 12.0-12.5 0.00eT 0.oir4 00066
T2-5B 12.0-12.5 1.6 007133 45.1
T2-6A 6.0-6.5" WO [0.00014) 0002 0.0023
T2-8A B.0-6.5" 0332 1 25.3
T2-3A B.0-6.5" MO [0.00015) 0.0134 0.00055 J
T2-2A B.0-6.5" 0193 WO [0.015] 0.643
T2-2B 12.0-12.5" 0.0025 0.0024 0.0352
T2-3A B.0-6.5" 0.00035 0.0073 0.0041
T2-3B 12.0-12.5" | ND[0.00013) 0.0442 MO [0.00022)
T2-4A B.0-6.5" MO [0.00012] 00156 MO [0.00020)
T2-4B 12.0-12.5° | NO[0.00014) 0.0542 MO [0.00024)
T2-TA B.0-6.5" 0118 0.0225 J 00426 J
T2-10A &.0-6.5" MO [0.00012] 0.00062 J MO [0.00020)
T2-11A &.0-6.5" MO [0.00016] 0.0023 J 0.0373
T2-11B 12.0-12.5" MO [0.0076] MO [0.063) ND [10.13]
T2-13A &.0-6.5" o217 MO [0.065) 1.53 J
T2-13B 12.0-12.5" 0.0016 MO [0.0010) 2.3
T2-14A B.5-7.0" MO [0.007TE) MO [0.064] ND [10.13]
T2-14B 12.0-12.5" 0.001 MO [0.0014] 0.0133 J
T2-15A 6.0-6.5" WO [0.00015] [ MWD [0.0015) 0.01E5
T2-158 12.0-12.5 MO [0.00011) | ND[0.00032) 0023
T2-164A 6.0-6.5" WO [0.000107 [ MND[0.00057] | WD [0.0026)
T2-166 12.0-12.5" 0.0013 MO [0.00034) | ND[0.0028)
T2-1TA B.0-6.5" WO [0.00010] | MD [0.00055) 0.0175 J
T2-1TE 12.0-12.5" MO (00001 | MO [0.00031] | WNODj0.0025)
T2-18A B.0-6.5" 000043 J 0.0011.J 002734
T2-188 12.0-12.5" | ND[0.00018] | WD [0.0015] 0062 J
T2-20A B.0-6.5" MO [0.0063] MO [0.052) 0506 J
T2-206 3.5-10.0° MO [0.0073] MO [0.061] 236
T2-21A B.0-6.5" 0.0344 00878 J 1.96
T2-21B 3.5-10.0° 000035 J MO [0.0012] £.52
T2-22A &.0-6.5" MO [0.0065] ND [0.015) MO [0.011)
0 10 20 40 Feet

1 inch = 21 feet

T2-11

D
T2-79

T2°6

Former Building

PD-1
>

PD-12R
(]

J

T221@0~' S~
T2-22% ‘T31 “{35 /

Jo-17 /
T2-16 /
5]

T2-13 1218/
&®

J2-12 4
T2 8 7

TS T22  Tog 7/
A P
W-T2-5 Jﬁ52‘5»3 .-' /

/
",

12:20 bt/
S~ ;07210

{,I T3-6f F
Td2 S E

/ TKB.,. Tk
4 )

/
/ S r~

Ny

S
/
JK-4 /

4 ~4

“d

TK-3
>

TK-2
HTW-TKL2

LEGEND

Soil Sampling Locations

(]

- Waste Disposal Piping

Underground Storage Tank

Soil Sample (June 28-30, 2016) VOCs < NJSRS/IGW

Soil Sample (June 28-30, 2016) VOCs > NJSRS/IGW
Temporary Well Point (June 30, 2017)

Soil Sample (November 7, 2016) VOCs < NJSRS/IGW

Soil Sample (November 7, 2016) VOCs > NJSRS/IGW

Soil Sample (Nov 2016) VOCs < NJSRS/IGW

Figure 7 - 2016 Soil VOC Results
Hess Former Port Reading Complex - QC Lab
835 West Avenue
Port Reading, New Jersey
Drawn By: R{Date : 4/6/2017
Earth Syst ems
Environmental Engineering
1625 Highway 71, Wall, NJ 07719
T.732.449.0077 | F.732.449.5810



ablake
Typewriter
Figure 7 - 2016  Soil VOC Results

ablake
Typewriter

ablake
Typewriter
835 West Avenue

ablake
Typewriter
Former Building


NJ Groundwater
Client Sample ID: Criteria (NJAC TW-T2-5 TW-TK-2
7:9C 7107)°
Lab Sample ID: JC23248-25 | JC23248-26
Date Sampled: 6/3012016 6/3012016
Matrix: Ground Water | Ground Water
GCIMS Volatiles (SWa46 8260C)
Benzene ugfl 1 560 D (0.14)
Methyl Tert Butyl Ether uall 70 516 MO (0.34)
GCIMS Semi-volatiles | SW846 8270D)
Chrysene ugll 5 21.1 D (0.18)
bis(2-Ethylhexyl)phthalate ugil 3 25.2 MD (1.7)
2-Methylnaphthalene gl 30 2780 D (0.21)
Maphthalene uagll 300 633 MD (0.23)
Benzo(ajanthracene gl 01 13.4 MO (0.022)
Benzolajpyrene uall 0.1 4,48 MDD (0.023)
Benzo(bjfluaranthene g 0.2z 2.63 MO (0.044)
0 10 20 40 Feet

' 1 inch = 21 feet

T2-
b

T2-11

Former Building

PD-1
>

PD-12R
[

PD-2
[

D
T2-7 5

T2A'-‘-1~.

T2-17 /
16 ‘

T2-13
(2

T2:12 ;7
T2 8 7

122 T2:9 7/
752, ; /
Y 123 ,

sTW-T2-5 Jﬁ52‘5»3 N/

T2°6 .
[

T2-21¢4
T2-22%

,I RES 6’ :

T3l2
[

\TB:}» 3

1220, T2 Hgt /
"\ ;07210
De ! /

4T31

“‘T's 5-: /

A/

o4/

!'oT34

TK-1
[

y
o TW-TK-2

~.

LEGEND

Underground Storage Tank

-=-—=-- \Naste Disposal Piping
Soil Sampling Locations

i Soil Sample (June 28-30, 2016) VOCs < NJSRS/IGW
o Soil Sample (June 28-30, 2016) VOCs > NJSRS/IGW
Temporary Well Point (June 30, 2017)

® Soil Sample (November 7, 2016) VOCs < NJSRS/IGW

® Soil Sample (November 7, 2016) VOCs > NJSRS/IGW

© Soil Sample (Nov 2016) VOCs < NJSRS/IGW

Figure 8 - June 2016 TW Results

Hess Former Port Reading Complex - QC Lab
835 West Avenue
Port Reading, New Jersey

R Date :

Ea rth)Syst’e

wvironmenta

Drawn By: 4/6/2017

ms

Engineering

1625 Highway 71,
T.732.449.0077 |

Wall, NJ 07719
F. 732.449.5810



ablake
Typewriter
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Sample ID Sample Depth IGW Benzene
T21B 12.012.5 0.005 0.0067
T2-2B 120125 0.005 0.0023
T2-3A 6.0-6.5' 0.005 0.00098
T2-3B 12.012.5 0.005 MO (0.00013)
T2-4B 12.012.5 0.005 MO (0.00014)
T2-5B 12.0-12.5 0.005 1.6
T2104A 6.0-6.5" 0.005 MDD (0.00012)
T2114 6.0-6.5' 0.005 MO (0.00016)
T211B 12.012.5 0.005 MD (0.0078)
T213B 12.012.5 0.005 0.0016
T214A 6.5-7.00 0.005 MO (0.0076)
T2-14B 12.012.5 0.005 0.0011
T218A 6.0-6.5" 0.005 0.00049 J
T218B 12.012.5 0.005 MDD (0.00018)
T2-224 6.0-6.5' 0.005 MD (0.0068)
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Figure 9 - Soil Excavation Map
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: Client Sample ID: NJ Groundwater MWV-1 Mw-2 MwW-3
J Lab Sample ID: Criteria (NJAC | JC25088-1 JC25088-2 JC25088-3
K Date Sampled: 7:9C 7107)" 8/212016 81212016 81212016
7 Matrix: Ground Water | Ground Water | Ground Water
/ GC/MS Volatiles (SW846
Benzene ugll 1 0.25 ND (0.14) ND (0.14)
! Methyl Tert Butyl Ether ugll 70 ND (0.34) 57 ND (0.34)
~
S GCIMS Semi-volatiles {SW846
/ Chrysene ugl 5 ND (0.18) ND (0.18) ND (0.18)
N bis(2-Ethylhexyl)phthalate ugl 3 ND (1.7) ND (1.7) ND (1.7)
/ [2-Methyinaphthalene ugl 30 ND (0.21) ND (0.21) ND (0.21)
#y~./  |Naphthalene ugl 300 ND (0.23) ND (0.23) ND (0.23)
% ’ Benzo(a)anthracene ugll 01 D (0.023) MD (0.023) MO (0.023)
: / Benzo(a)pyrene ugll 0.1 ND (0.034) ND {0.033) ND (0.033)
/
/ Benzo(b)fluoranthene ugll 02 ND (0.044) ND (0.043) ND (0.043)
/ '
/ Metals Analysis
NS ! / Aluminum ugl 200 4240 <200 1770
\5.';/"“"\7_4 7 / Arsenic ugl 3 =3.0 =3.0 16.9
& RN / Iron ugll 300 =100 3770 15100
~ g ," Manganese ug/l 50 =15 8580 1980
<\ YA Sodium ugll 50000 34200 273000 53400
e y
*\ i / *MW-4 was installed after the August groundwater sampling-event
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Figure 10.1 - August 2016 GW Results
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Figure 10.1 - August 2016 GW Results
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Client Sample ID: NJ Groundwater MW MW-2 MW-3 MVW-4
Lab Sample ID: Criteria (NJAC JC35066-1 JC35066-2 JC35066-3 JC35066-4
Date Sampled: 7:9C 7107)' 11912017 1192017 19,2017 11912017
Matrix: Ground Water Ground Water Ground Water Ground Water
GCIMS Volatiles [SW846
Benzene [ugn | 1 ND(0.14) [ ND(0.14) ND(0.14) | 1.2 |
Iethyl Tert Butyl Ether [ugn | 70 ND (0.34) | 38 ND (0.34) | 13 |
GCIMS Semi-volatiles (SW846
Chrysene ugll 5 MD (0.18) MD (0.18) MD (0.18) ND (0.18)
bis(2-Ethylhexyl)phthalate ugll 3 MD (1.7) MD (1.7) MD (1.7) ND (1.7)
2-Methylnaphthalene ugll 30 MD (0.21) MD (0.21) MD (0.21) 9.2
Maphthalene ugll 200 MD (0.23) MD (0.23) ND (0.23) 2
Benzo(a)anthracene ugll 0.1 MD (0.023) MD (0.023) ND (0.023) ND (0.023)
Benzo(a)pyrene ugll 0.1 MD (0.033) MD (0.033) MD (0.033) ND (0.023)
Benzo(b)flueranthene ugll 0.2 MD (0.043) MD (0.043) ND (0.043) ND (0.043)
Metals Analysis
Aluminum ugll 200 1760 521 2230 2080
Arsenic ugll 3 =3.0 3.5 =3.0 10.7
Iron ugll 300 150 764 6180 547
lManganese ugll 50 =15 3850 1860 =15
Sodium ugll 50000 49000 197000 46600 60000
MW-2 4  Monitoring Wells
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Figure 10.2 - January 2017 GW Results
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Client Sample 1D NJ Groundwater M4
Lab Sample 1D: Criteria (NJAC JC36917-1
Date Sampled: 7:9C TI{JT}‘ 21812017
Matrix: Ground Water

GCIMS Volatiles (SW846
Benzene ugll 1 0.54
Methyl Tert Butyl Ether gl 70 a7
GCIMS Semi-volatiles { SVWE46
Chrysene ugdl 5 D (0.18)
bis(2-Ethylhexyl)phthalate ugll 3 MDD (1.7)
2-Methylnaphthalene ugdl 30 45
Maphthalene ugl 300 MDD (0.23)
Benzolajanthracene ugdl 0.1 MDD (0.023)
Benzo(alpyrene gl 01 MO (0.033)
Benzolbfluoranthene gl 0.2 MO (0.043)
Metals Analysis
Aluminum gl 200 2620
Arsenic ugi 3 9.4
Iron ugdl 300 1410
Manganese g 50 19.2
Sodium ugil 50000 43000
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Figure 10.3 - February 2017 GW Resultg
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Figure 10.3 - February 2017 GW Results
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Metals Analysis
g"m Aluminum ug/l 200 494
Iron ugll 300 438
Sodium ug/l 50000 63,300
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Figure 10.4 - November 2016 PER-6R
Groundwater Results
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